Restricted repetitive behaviors (stereotypy, compulsions, rituals) are diagnostic for autism spectrum disorder and common in related neurodevelopmental disorders. Despite their prevalence in clinical populations, underlying mechanisms associated with the development of these behaviors remain poorly understood. We examined the role of the indirect basal ganglia pathway in the development of stereotypy using deer mice. We measured neuronal metabolic activity in the subthalamic nucleus (STN) and other relevant brain regions using cytochrome oxidase (CO) histochemistry at three developmental timepoints. Although no differences were observed in STN across development, significant differences were found when mice were grouped by developmental trajectory. At 6 weeks post-weaning, significantly lower CO activity in STN was found in those trajectory groups that developed high levels of repetitive behavior versus the trajectory group that did not, suggesting the development of stereotypy is associated with decreased indirect basal ganglia pathway activity. In addition, we tested the hypothesis that preferential activation of striatal striosomes relative to surrounding matrix would be associated with the development of stereotypy. No differences in the relative activation of these striatal compartments were observed across development or among trajectory groups. Our results point to dynamic changes in the indirect pathway associated with the development of repetitive behavior and extends our prior work linking reduced indirect pathway activation to stereotypy in adult deer mice.
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Introduction
Restricted, repetitive behaviors (e.g., motor stereotypy, compulsions, restricted interests) constitute one of three diagnostic domains of autism spectrum disorder (Lewis and Bodfish, 1998 for review). They are also common in related neurodevelopmental disorders (e.g., Rett's syndrome, intellectual and developmental disability) as well as several neuropsychiatric and neurological disorders (e.g., obsessive-compulsive disorder, Tourette syndrome, frontotemporal dementia). Despite their clinical importance, the specific neurobiological mechanisms associated with the abnormal development and expression of these behaviors are largely unidentified. Several neuroimaging studies in autism and related disorders have identified structural and functional alterations in the basal ganglia that are linked to repetitive behaviors (e.g., Hollander et al., 2005; O'Sullivan et al., 1997; Peterson et al., 1998; Sears et al., 1999) . Moreover, experimental manipulations in animals have provided more direct evidence for the importance of cortico-basal ganglia circuitry in mediating these abnormal behaviors (e.g., Baup et al., 2008; Grabli et al., 2004; Graybiel, 2000; Klavir et al., 2009; Welch et al., 2007; Winter et al., 2008a,b) .
Our laboratory has employed deer mice (Peromyscus maniculatus), which develop motor stereotypies (repetitive jumping and/or backward somersaulting) as a consequence of being reared in a standard laboratory environment. These behaviors occur at a high rate, appear relatively early in development, persist across much of the life of the animal and display considerable heterogeneity in individual levels of expression (Tanimura et al., 2010b) . We have previously shown that alterations of basal ganglia circuitry are linked to the expression of these repetitive behaviors in adult deer mice (Presti et al., 2004; Presti and Lewis, 2005; Turner et al., 2002) .
The main input structure of the basal ganglia, the striatum, consists of medium spiny GABAergic neurons, the large majority of which receive projections from sensory-motor and associative areas of cortex, and, in turn, give rise to the direct and indirect pathways. These pathways contribute to the final output signal of basal ganglia structures to the thalamus and cortex. The direct pathway projects to the globus pallidusinterna (GPi) and substantia nigra (SN), whereas indirect pathway cells project to GPe, which relays to GPi and SN through the subthalamic nucleus (STN). The direct and indirect pathways play complementary roles in movement facilitation and movement inhibition, respectively. We
